























































 (QWZLFNOXQJ HLQHV9 HUIDKUHQV ]XU =XIKUXQJ )L[LHUXQJXQG9HUVWLFNXQJ
PLNURHOHNWURQLVFKHU%DXHOHPHQWHE]Z%DXJUXSSHQ 
 9HUVXFKVUHLKH .RQWDNWLHUXQJ HOHNWURQLVFKHU %DXJUXSSHQGXUFKJHVWLFNWH
/HLWHUEDKQHQXQG8QWHUVXFKXQJHQ]XU=XYHUOlVVLJNHLW:DVFKWHVW 
 9HUVXFKVUHLKH .RQ WDNWLHUXQJ HOHNWURQLVFKHU %DXJUXSSHQGXUFK  JHVWLFNWH
/HLWHUEDKQHQXQG8QWHUVXFKXQJHQ]XU=XYHUOlVVLJNHLW:DVFKWHVWPLNURVNRSLVFKH
8QWHUVXFKXQJHQYHUEHVVHUWH7HFKQRORJLH
 9HUVXFKVUHLKH 8QWHUVXFKXQJH Q ]XU=XYHUOlVVLJNHLW  JHFULPSWHUWH[WLOHU
/HLWHUEDKQHQ:DVFKWHVWXQG6FKHXHUSUIXQJ 
 9HUVXFKVUHLKH 8QWHUVXFKXQJHQ ]XU =XYHUOlVVLJNHLW YRQ.RQWDNWLHUXQJHQPLW 
'UXFNNQ|SIHQ:DVFKWHVWXQGPLNURVNRSLVFKH8QWHUVXFKXQJHQ 
 .RQWDNWLHUXQJ HOHNWURQLVFKHU %DXJUXSSHQ GXUFKJHVWLFNWH/HLWHUE DKQHQ XQG






































































































,P 5DKPHQ GHV9RUKD EHQV VROOHQ 9HUIDKUHQHQWZLFNHOW  ZHUGHQGLHHLQH(LQ EULQJXQJ
PLNURHOHNWURQLVFKHU %DXHOHPHQWH LQ7H[WLOLHQHUP|JOLFKHQ'DEHLLVWGDV9RUKDEHQLQ
YHUVFKLHGHQH $XIJDEHQEHUHLFKHJH JOLHGHUW =XQlFKVW PXVVGLHGHILQLHUWH=XIKUXQJGHV
%DXHOHPHQWHVYRP5HVHUYRLU]XU$UEHLWVIOlFKHXQGGLH3RVLWLRQLHUXQJVRZLHGLH)L[LHUXQJLP
WH[WLOHQ 9HUEXQGHUP|JOLFKWZHUG HQ +LHUEHLPXVVHLQH  KRKH3RVLWLRQVJHQDXLJNHLWXQG








,Q HLQHPZHLWHUHQ$XIJDEHQVFKZ HUSXQNW VROOHQ(UNHQQWQLVVHGDUE HU JHZRQQHQZHUGHQ 
LQZLHZHLW HVP|JOLFKLVWPLWOHLWIlKLJHQ )lGHQ HOHNWULVFKHXQGVHQVRULVFKH)XQNWLRQHQ]X 
HUIOOHQ =XGLHVHP=ZHFNPVVHQ8QWHUVXFKXQJH Q GXUFKJHIKUWZHUGH Q ZHOFKH
)XQNWLRQHQ EHUKDXSWPLW )DGHQVWUXNWXUHQ UHDOLVLHUEDUVLQG'LHHUPLWWHOWHQ
)XQNWLRQVPRGHOOH VLQG ODERUPlLJ KHU]XVWHOOHQ XQGGXUFK  HQWVSUHFKHQGH 0HVVUHLKHQG LH
HUZDUWHWHQ(UJHEQLVVH]XEHUSUIHQ

,P ZHLWHUHQ9HUODXIGH V 9RUKDEHQV VLQG GLH JHZRQQHQHQ (UNHQQWQLVVHLQNRP SOH[HUHQ
)XQNWLRQVPRGXOHQ ]X YHUHLQHQ +LHU]XVLQG  GLH YRUJHVHKHQHQ6FKDOW XQJHQ ]XQlFKVW DOV
)ODFKEDXJUXSSH DXV]XIKUHQ XQG ]X RSWLPLHUHQ $QVFKOLHHQGHUIROJWGLH8PVHW]XQJPLW
GHQWH[WLOHQ.RPSRQHQWHQ

=XU /|VXQJGLHVHU$XIJDEHQVLQG  XPIDQJUHLFKH/DERUHLQULFKWXQJHQ ]X NRQ]LSLHUHQ $OOH












6WHXHUXQJ XQG9HUQHW]XQJ  K|FKVWHQ $QVSUFKHQDQGLH)HUWLJXQJYRQ 
6WLFNHUHLHU]HXJQLVVHQ JHQJWH (LQHUID KUHQHU 0LWDUEHLWHUVWDPPJDUDQWLHUWHKRKH 
3URGXNWTXDOLWlW XQG3UR GXNWLRQVVLFKHUKHLW 'LH LQ GHU(QW ZLFNOXQJVDEWHLOXQJ YRUKDQGHQH
&$' 7HFKQLNELOG HWH HLQHJXW H *UXQGODJHIUGLH  NRQVWUXNWLYH 9RUEHUHLWXQJ GHU
9HUVXFKVPXVWHU

'HU ,QJHQLHXUEHWULHE .XQ]H EHIDVVW VLFK PLW GHU(QWZLFNOXQJ  XQG 3URGXNWLRQYRQ
NXQGHQVSH]LILVFKHQ )XQNEDXJUXSSHQ %HVRQGHUH (UIDKUXQJHQEHVWH KHQ LP%HUHLFKGH U




)HUQVWHXHUXQJHQ 'LH) LUPD YHUIJW EHUHLQH XPIDQJUHLFKH PHVVWHFKQLVFKH$XVVWDWWXQJ
XQGHLQHUIDKUHQHV(QWZLFNOHUWHDP

'DV +DXSWJHVFKlIWVIHOG YRQ68(660HGL]L Q7HFKQLN *PE+LVWGLH SV\FKRSK\VLRORJLVFKH
)XQNWLRQVGLDJQRVWLN LQ GHQ%HUHLFKHQ1HXURNDUGLRORJLH  3V\FKRSK\VLRORJLH/ HLVWXQJV
PHGL]LQ XQG0HGLFDO:HOOQHV  (QWZLFNOXQJ +HUVWHOOXQJ9HUW ULHE XQG 6HUYLFH
HQWVSUHFKHQGHU0HVVHSOlW]HJHVWDOWHQGDV/HLVWXQJVSURILOGHV8QWHUQHKPHQV'LH0HKU]DKO
GHU 0LWDUEHLWHUGHU)LUPDEHVLW]WHLQHQ+RFKVFKXODEVFKOXVVXQGYH UIJW EHUODQJMlKULJH
VSH]LILVFKH)DFKNHQQWQLVVHLQ)RUVFKXQJ(QWZLFNOXQJXQG+HUVWHOOXQJYRQ0HGL]LQWHFKQLN

'DV 7H[WLOIRUVFKXQJVLQVWLWXW 7KULQJHQ9RJWODQG NDQQXQWHU  DQGHUHPDXIHLQHODQ JMlKULJH
)RUVFKXQJVWlWLJNHLWDXIGHP*HELHWGHU6WLFNHUHLYHUZHLVHQ,QYRUDQJHJDQJHQHQ3URMHNWHQ 
ZXUGH JH]HLJWZHOFKH0|JOLFKNHLWH Q OHLWIlKLJHWH[WLOH6WUXNWXUHQHU|IIQHQ'LHLP ,QVWLWXW
YRUKDQGHQH 3UIWHFKQLN VFKDIIW PDJHEOLFKH9RUD XVVHW]XQJHQ GLHH UUHLFKWHQ











%LV ]XP 0lU] GHV-DKUHVZXUGHQDOOH$UEHLWHQH QWVSUHFKHQG GHVDXIJHVWHOOWH Q
$UEHLWVSODQHVWHUPLQJHPlGXUFKJHIKUW

'XUFK GHQ,QVROYHQ]DQ WUDJ GHU)LUPD6DQGQH U LP 0lU] ZDUG LH )RUWIKUXQJGHV
3URMHNWHV LQ GHUELVKHU LJHQ .RQVWHOODWLRQ QLFKW PHKUP|JOLFK'LH  ELVGDKLQ  HUUHLFKWHQ
(UJHEQLVVHXQGGDUDXVUHVXOWLHUHQGH(UIROJVDXVVLFKWHQZXUGHQYRQDOOHQ%HWHLOLJWHQSRVLWLY
EHXUWHLOW =ZLVFKHQ GHQ 3URMHNWSDUWQHUQEHVWDQGGDKHUhEHUHLQVWLPPXQJGDU EHU GDV
3URMHNWLQVHLQHQZHVHQWOLFKVWHQ7HLOHQZHLWHU]XIKUHQXQGZLHJHSODQW]XEHHQGHQ












'XUFK GHQ(LQVDW] HOHNWULVFKOHLWIlK LJHU)lGHQLQ7H[WLOLHQ N|QQHQHOHNWULVFKH6LJQDOH XQG
HOHNWULVFKH(QHUJLHDXIHLQHPWH[WLOHQ7UlJHUEHUWUDJHQZHUGHQ
$XIJUXQGLKUHUKRKHQ)OH[LELOLWlWGHVJHULQJHQ*HZLFKWHVXQGLKUHU.QLFNEUXFKEHVWlQGLJNHLW
ELHWHQ WH[WLOH7UlJHUPDWHULDOLHQLQ9HUELQGXQJPLW  WH[WLOHQ HOHNWULVFK OHLWIlKLJHQ





0LW GHU6WLF NWHFKQRORJLH LVWPDQL Q GHU/DJH  lXHUVWSUl]LVH6WLFKI ROJHQ ]XU7UDVVLHUXQJ 
HOHNWULVFKHU /HLWHUEDKQHQ VRZLH]XU.RQWDNWLHUXQJHOHNWU RQLVFKHU %DXHOHPHQWH XQG%DX
JUXSSHQ]XUHDOLVLHUHQ

=LHO GHV3URMHNWHVZDUHV9HUIDK UHQ ]X HQWZLFNHOQ PLNURHOHNWURQLVFKH%DXHOHPHQWHLQ 
WH[WLOH )OlFKHQHLQ]XEULQJHQVRGDVVVLHE HIHVWLJW XQG JOHLFK]HLWLJ PLWGH P LP 7H[WLO
EHILQGOLFKHQHOHNWULVFKHQ/HLWHUNRQWDNWLHUWZHUGHQ

















'HU 9',9'(±,7IKUWHLP]ZHLWHQ  +DOEMDKU  LQ.RR SHUDWLRQ PLW GHQ+RKH QVWHLQHU
,QVWLWXWHQ %|QQLJKHLPGHP7,79 *UHL] XQGGHU  5:7+ $DFKHQ GUHL([SHUWHQ: RUNVKRSV
]XP7KHPDÄ6PDUW&ORWKHV±3URGX NWHLQ-DKUHQ³GXUFK=ZHLGLHVHU:RUNVKRSVZXUGHQ
YRQ GHQ$Q WUDJVWHOOHUQ EHVXFKW'LH9HUDQVWDOW XQJHQ ]HLJWHQ GHXWOLFK GDV'HIL]LWZHOFKHV
KLQVLFKWOLFK GHU,QWHJU DWLRQ YRQPLNURHOHNWUR QLVFKH %DXHOHPHQWHQ LQ7H[WLOLHQ  EHVWHKW
6RZRKO ,QGXVWULHDOVD XFK )RUVFKXQJVHLQULFKWXQJHQ NRQQWHQNHLQH/|VXQJDQELHWHQGLH 





PXVV GLH7HFKQLNNOH LQ OHLFKWXQG  DQVFKPLHJVDPZHUGH Q 0HFKDQLVFKH%HDQVSUXFKXQJ 




(LQ 9HUEXQGYRUKDEHQ GHV 67),GHU+(,7(&$*XQG GHU <(7,*PE+ PLW GHP 7KHPD
Ä.lOWHVFKXW]NOHLGXQJ³ ZHOFKHV LQQHUKDOE ,QQR5HJLRJHI|UGHU W ZXUGHEHLQKDOWHWHHE HQIDOOV
GLH 7KHPDWLNGHU.RQWDNWLHUXQJ -HGRFK ZXUGH LQGLHVHP3URMHNWDXINRQYHQWLRQHOOH 
0HWKRGHQ]XUFNJHJULIIHQ'LHHOHNWULVFKHQ/HLWHUEHVWHKHQDXVKHUN|PPOLFKHQ'UlKWHQGLH
LQ .DQlOHQLQV7H[WLOHLQJHEUDFKWZHUGHQ'LH  9HUELQGXQJZLUGYRU]X JVZHLVH GXUFK/|WHQ
E]Z3UHVVHQGXUFKJHIKUW 

%LVKHU ZXUGHQGLH(OH NWURQLNPRGXOH OHGLJOLFK DQJHKHIWHW E]Z LP7H[WLOYHUVWHFNW'LHVH 
DSSOL]LHUWH 7HFKQLN ZLUG YRP 9HUEUDXFKHU QXUXQ]XUHLFKH QG DN]HSWLHUW *UXQGODJHIUGLH 
XQDXIIlOOLJH ,QWHJUDWLRQ YRQ(OHNWURQLNLP7H[WLO LVW GLH HOHNWULVFKH /HLWIlKLJNHLW LP7H[WL O
VHOEVWKHU]XVWHOOHQ(LQH0|JOLFKNHLWGLHVH/HLWIlKLJNHLW]XUHDOLVLHUHQLVWGDV(LQEULQJHQYRQ
GQQHQ 'UlKWHQ$XI*UXQGHLJHQH U 9HUVXFKH ZXUGH GLH (LJQXQJ YRQ'UlKWHQGXUFKGLH 







ZXUGHQGLHVHDEHUOHGLJ OLFK]XU$EVFKLUPXQJHOHNWURPDJQHWLVFKHU:HOOH QXQGZHJHQ  LKUHU
DQWLPLNURELHOOHQ(LJHQVFKDIWHQEHL3DWLHQWHQPLW1HXURGHUPLWLV]XGHUHQ+HLOXQJJHQXW]W
9RUWHLO GLHVHUPHWDOOLVL HUWHQ )lGHQ LVW GLH ZHLWHVWJHKHQG SUREOHPORVHWH[WLOWH FKQLVFKH
9HUDUEHLWEDUNHLW XQGGHUWH[WLOH&K DUDNWHU 8QWHUVXFKXQJHQ KDEHQJH]HLJWGDVV VLFK GLH
GDUDXV KHUJHVWHOOWHQ WH[WLOHQ OHLWIlKLJHQ 6WUXNWXUHQJD OYDQLVFK XQG HOHNWURFKHPLVFK




'LH .RQWDNWLHUXQJYRQ &KLSV RGHUDQGHUHQHOHNWURQLVFKH Q 0RGXOHQD XI IOH[LEOHOHLWIlKLJH 
7H[WLOLHQHUIRUGHUWDQGHUVDOVEHLNRQYHQWLRQHOOHQ/HLWHUSOD WWHQHLQHIOH[LEOH9HUELQGXQJPLW
GHQ 0RGXOHQ*HJHQZlUWLJJLEWHVQRFK  NHLQHTX DOLIL]LHUWHQ SURGXNWLRQVWDXJOLFKHQ
7HFKQRORJLHQ ]XP.RQ WDNWLHUHQ YRQPLNURHOHNWURQLVFKHQ 0RGXOHQ DQOHLWIlKLJHQ  )lGHQ
9HUVFKLHGHQH )LUPHQX QG ,QVWLWXWH ]%,QI LQHRQ DUEHLWHQ DQVROFKHQ9HUIDKUHQ'DEHL




VROO GLH.RQ WDNWLHUXQJ GHU0RGXOH GXUFK GDVOHLWIlKLJH)D GHQPDWHULDO VHOEVWHUIROJHQ8P
SURGXNWLRQVUHOHYDQWH 9HUIDKUHQ]X  HQWZLFNHOQ ZHUGHQ6WLFKELOGXQJ VYHUIDKUHQ DXVGHU
6WLFNHUHLXQG1lKHUHLXQWHUVXFKW'LHVH7HFKQLNVROO]XP3RVLWLRQLHUHQ XQG.RQWDNWLHUHQGHU
0RGXOHJHQXW]WZHUGHQ'D]XLVWHU IRUGHUOLFKGDVVGHU$XIEDXPLNURHOHNWURQLVFKHU0RGXOH




GHUHQ .RQWDNWLHUXQJPLW0LNUREDXHOHPHQWHQXQWHUVXFKW )OH[LEOH OHLWIlKLJH )lGHQ DXIGHU 
%DVLV QLFKWPHWDOOLVFKHU :HUNVWRIIH HU|IIQHQ QHXH0|JOLFKNH LWHQ IU GLH(Q WZLFNOXQJ
QHXDUWLJHU IXQNWLRQHOOHU 7H[WLOLHQ (LQHHIIL ]LHQWH 7HFKQRORJLH ]XU 3RVLWLRQLHUXQJ XQG
.RQWDNWLHUXQJYRQ0LNUREDXHOHPHQWHQDXIOHLWIlKLJHQ7H[WLOLHQELOGHWGL HQRWZHQGLJH%DVLV
IU GLH:H LWHUHQWZLFNOXQJ XQG3URGXNWLRQVUHOHYDQ] YRQWH[WLOHQ7UDQ VSRQGHUQ*OHLFK]HLWLJ
LVWGLH9HUIDKUHQVHQWZLFNOXQJHLQH*UXQGODJHIUHLQH9LHO]DKOYRQ3URGXNWLQQRYDWLRQHQZLH
WH[WLOH 6HQVRUHQIU PHGL]LQLVFKH $QZHQGXQJHQWH[WLOH/HLWHUSODW WHQ 'LVSOD\V RGHU
HOHNWURQLVFKH%HNOHLGXQJ

,Q GHU3DWH QWVFKULIW '(&ZLUG  HLQWH[WLOHV)OlFKHQJHELOGHDXVPHKUHUHQ
















 (QWZLFNOXQJ HLQHV9HUIDKUHQV]XU=XIKUXQJ)L[LHUXQJXQG 9HUVWLFNXQJ
PLNURHOHNWURQLVFKHU%DXHOHPHQWHE]Z%DXJUXSSHQ

,Q$QOHKQXQJDQGLHEL VKHUEHNDQQWH3DLOOHWWHQWHFKQLN LVWHLQ9HUIDKUHQHQWZLFNHOW ZRUGHQ
XPPLNURHOHNWURQLVFKH%DXHOHPHQWHDXIWH[WLOHQ6XEVWUDWHQ]XIL[LHUHQ

+LHU]X PXVVWHQ]XQl FKVW JHHLJQHWH 7UlJHUI U GLH(OHNWURQLNHQWZLFNHOWZHUGH Q 'LHVH
KDWWHQPHKUHUH$QIRUGHUXQJHQ]XHUIOOHQ,KUH*HRPHWULHPXVVWHVRJHVWDOWHWZHUGHQGDVV
HLQ WHFKQRORJLVFK VLFKHUHU $EODXILP6WLFNSUR]HVVJHZlKUOHLVWHWZDUXQGJOHLFK]HLWLJHLQH 
RSWLPDOH HOHNWULVFKH 9HUELQGXQJ HUP|JOLFKW ZXUGH (VHQWVWDQG  HLQH9LH O]DKO YRQ
3ODWLQHQYDULDQWHQZLHVLHZHLWHUXQWHQEHVFKULHEHQZLUG

)U GLH$ QVWHXHUXQJ GHV6WLFNDXWRPDWHQNRQQWHHLQ  YRUKDQGHQHV3XQFKS URJUDPP
YHUZHQGHW XQGIUGLH  DQVWHKHQGHQ $XIJDEHQPRGLIL]LHUW ZHUGHQ 'LH.RQVWUXNWLR QVGDWHQ
GHU 3ODWLQHQNRQQWHQ NRQYHUWLHUW XQGDOV*UXQGODJHIU  GLH(UVWHOOXQJGHU6WLFNGDWHQ 
EHUQRPPHQZHUGHQ







9HUVWHFKVWLFKH QLFKW LQ GHUJHZRKQWHQ)RUPDXVJHIKUW  ZHUGHQGDGLHHQWVW HKHQGHQ
9HUGLFNXQJHQ ]XHOHNWULVFKHQ.XU]VFKOVVHQIKUWHQ(LQH/|VXQJZXUGHGDULQJHIXQGHQ 
GLHVH IUGHQWHFKQRORJLVFK HQ $EODXIQRWZHQGLJHQ3DVVDJHQDXHUKDOEGHV
)XQNWLRQVEHUHLFKHV DXV]XIKUHQ XQG GDQQLP)XQNWLRQVEHUHLFK  PLWGLIIHUHQ]LHUWHUHQ 
6WLFKOlQJHQ]XDUEHLWHQ

8P GLHJHIRUGHUWHQ)XQNWLRQHQDX I P|JOLFKVW NOHLQHP5DXPDXV]XIKUHQPXVVWHGH U
$EVWDQG ]ZLVFKHQGHQW H[WLOHQ /HLWHUQPLQLPLHUW  ZHUGHQ.O HLQVWH DEVWHKHQGH )DVHUQGHU 
OHLWIlKLJHQ )DGHQPDWHULDOLHQ VWHKHQ GLHVHP%HPKHQHQWJHJHQ9HUVXFKHKDEHQ  JH]HLJW
GDVV DEKlQJLJ YRPYHUZHQGHWH Q 0DWHULDOGHU0LQG HVWDEVWDQG ]ZLVFKHQ ]ZHLDO V
6WHSSVWLFKOLQLHQ DXVJHIKUWHQ /HLWHUEDKQHQEHLFD PP OLHJW%HL JHULQJHUHP $EVWDQG
EHVWHKW LQVEHVRQGHUHEHLPHFKDQLVFKHU%HDQ VSUXFKXQJ GLH *HIDKU YRQ .XU]VFKOVVHQ
'XUFK HLQH 2SWLPLHUXQJ GHU)DGHQVSDQQXQJVYHUKlOWQLVVH  VLQG KLHUQR FK 9HUEHVVHUXQJHQ
P|JOLFK





(V ZXUGHQ YHUVFKLHGHQHOHLWIlKLJH)lGHQLQGLH6WLFNYHUVXFKH  HLQEH]RJHQ 1DFK
XPIDQJUHLFKHQ7HVWVHUIROJWHQGLHZHLWHUHQ9HUVXFKHPLW7,79(/,7(;YHUVLOEHUWGWH[
I (LQZHVHQWOLFKHV3UREOH P EHLGHU9HUDUEHLWXQJGHVIDYRULVLHUWHQ)DG HQPDWHULDOV
EHVWHKW LQ GHU $EODJHUXQJ YRQOHLWIlKLJHP $EULHE HLQ 6WLFNSUR]HVV VRZRKODQGHQ














HLQ 'DEHLZXUGHPLW  YHUVFKLHGHQHQ JHRPHWULVFKHQ*HVWDOWXQJHQGHU .RQWDNWVWHOOHQ XQG





 9HUVXFKVUHLKH .RQWDNWLHUXQJHOHNWURQLVFKHU%DXJUXSSHQGXUFKJHVWLFNWH 
/HLWHUEDKQHQXQG8QWHUVXFKXQJHQ]XU=XYHUOlVVLJNHLW:DVFKWHVW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
9RU GHP%HJLQQGHU9HUVXFKVUHLK HQZXUGHQ]XQlFKVWYH UVFKLHGHQH )DGHQPDWHULDOLHQ DXI
,KUH(LJQXQJDOVWH[WLOHUHOHNWULVFKHU/HLWHUXQGDXI,KUH9HUDUEHLWEDUNHLWDXI6WLFNPDVFKLQHQ

























'XUFK HLQH ]XVlW]OLFKH 8PZLQGXQJ GHV)D GHQV ODVVHQ VLFK VHKU JXWH9HUDUEHLWXQJV
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+LHUIU ZXUGHQ0RGXOHPLWHQWVSUHFKHQGHPOHLWIlKLJHQ) DGHQPDWHULDO XQGDXIJH EUDFKWHU












VRZLH 8QWHUVXFKXQJHQ ]XU HOHNWULVFK±SK\VLNDOLVFKHQ  4XDOLWlWGHU  3UREHQ'LH 3UREHQ
ZXUGHQPLWHLQHPSKRVSKDWIUHLHQ,(&%H]XJVZDVFKPLWWHO',1,62JHZDVFKHQ
'LH0RGXOHVROOWHQ :lVFKHQXQWHU]RJHQZHUGHQ'LH0HVVXQJGHU:LGHUVWlQ GHDQGHQ















     f
     f
     f
     f
     f
     f
     









     
     
     
     
     
     
     













































GHV )DGHQPDWHULDOVVRZLHHLQHUK|KWHU:LGHUVWDQGGHUHOHNWULVFKHQ 9HUELQGXQJ ]ZLVFKHQ






$XIIlOOLJ LVW GDVVEHL. RQWDNWVWHOOHQ XQG   VHLWOLFK OLHJHQG GLH: LGHUVWDQGVZHUWHPHLVW
EHVVHU VLQG 'HU*UXQ G LVWGLH$QRUGQXQJGHU3XQNWHXQGGLHJHULQJHUH%HDQVSUXFKXQ J
ZlKUHQGGHV:DVFKSUR]HVVHVVHLQ
$XIJUXQG GLHVHU(UNHQQWQLVVHLVW HLQH QHXH$QRUGQXQJGHU.RQWDNWHHQWZLFNHOW  ZRUGHQ
+LHUEHL HUIROJWGLH9HUELQGXQJQLFKW  QXUGXUFK   /RFK VRQGHUQ EHU  /|FKHU'D V WH[WLOH
6XEVWUDW LVW VRPLW IHVWPLWGHU/HLWHUSODWWHYHUEXQGHQ+LHUGXUFKZLUGGLH9HUELQGXQJQLFK W
GXUFKGLH5HODWLYEHZHJXQJ]ZLVFKHQ/HLWHUSODWWHXQG7H[WLOVXEVWUDWEHHLQIOXVVW
'LHZHLWHUHQ6WLFNSUREHQZHUGHQXQWHU%HDFKWXQJGLHVHU (UJHEQLVVHKHUJHVWHOOW:HLWHUKLQ
ZXUGHQ LQGHQQDFKIROJHQGHQ  8QWHUVXFKXQJHQDXFKPLNURVNR SLVFKH $XVZHUWXQJHQ
YRUJHQRPPHQXPGLH8UVDFKHQGHV$QVWLHJHVGHVHOHNWULVFKHQ:LGHUVWDQGHV]XHUPLWWHOQ
 9HUVXFKVUHLKH .RQWDNWLHUXQJHOHNWURQLVFKHU%DXJUXSSHQGXUFKJHVWLFNW H
/HLWHUEDKQHQ XQG8QWHUVX FKXQJHQ ]XU=XYHUOlVVLJNHLW:DVFKWHVW
PLNURVNRSLVFKH8QWHUVXFKXQJHQYHUEHVVHUWH7HFKQRORJLH
3UREHQ
$Q]DKO   $Q]DKO  

















]ZHL HOHNWURQLVFKHQ 0RGXOHQ JHWHVWHWZHUGHQ 'LH .RQWDNWLHUXQJYRQHOHNWULVFKOHLWHQGHQ 
)DGHQ XQG GHUHOHNWU RQLVFKHQ %DXJUXSSH ZXUGHYHUEHVVHUWLQGH P MHW]W /|FKHU ]XU




:HLWHUKLQ ZXUGHQYHUVFKLHGHQH9DULDQWHQGHUWH[WLOHQ$EGHFNXQJXQG  GHU(LQIOXVVHLQHU
]XVlW]OLFKHQ$XIEULQJXQJHLQHV.OHEHUVDQGHU.RQWDNWLHUXQJVVWHOOHJHWHVWHW

=ZHL ZHLWHUWH3UREHQ3DGVH QWKDOWHQ YHUVFKLHGHQH 6WUXNWXUHQ HOHNWULVFK OHLWHQGHU
9HUELQGXQJHQGHUHQ:DVFKEHVWlQGLJNHLWHEHQIDOOVJHWHVWHWZHUGHQVROOWH

=XVlW]OLFK ]XU(UPLWWOXQJGHVHOH NWULVFKHQ :LGHUVWDQGHV ZXUGHQ QDFKMHGHU :lVFKH
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'LH 3UREHQ ZXUGHQEH L HLQHU9HUJ U|HUXQJ YRQ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HLQHU 9HUJU|HUXQJYRQVLQGJU|HUH6FKlGHQ DP OHLWHQGHQ)DGHQPDWHULDO]X 
HUNHQQHQ 'HXWOLFK VLQG WHLOZHLVH XQG DXFKIOlFKLJ]HUVW |UWH OHLWIlKLJH6FKLFKWH Q DQGHQ
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'LH 6SULQJVWLFKHZXUGHQDP(QG H DEJHVFKQLWWHQ 6RPLWVLQG]ZHLORVH)DGH QHQGHQ
YRUKDQGHQGLHGXUFKGLH&ULPSKOVHJHIKUWZHUGHQN|QQHQ'LH&UL PSXQJHUIROJWHJHQDX
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(V LVWHLQGHXWOLFKHU$Q VWLHJ GHVHOHNWULVFKHQ :LGHUVWDQGHVPLW]XQHKPHQGHU$Q]DKOYRQ
:DVFKYRUJlQJHQ ]XYHU]HLFKQHQ $Q GHQ&ULPSYHUELQGX QJHQ NDPHVGXUFKG LH KRKH
PHFKDQLVFKH %HODVWXQJ EHLGHQ :DVFKYRUJlQJHQ RIWIU K]HLWLJ ]XU %HVFKlGLJXQJ GHV



































'LHVHU 7HVWVROOWHGD ]X GLHQHQ GLH:DVFKEHVWlQGLJNHLWGHU9HUELQGXQJ]ZLVFKH Q

























$OV 8QWHUEDXXQWHUGHQ'UXFNNQ|SIHQND P HLQ6WHUQ]XP(LQVDW]GHU  YRQGUHL
XQWHUVFKLHGOLFKJURHQ6WHSSVWLFKNUHLVHQXPUDKPWZXUGH 'HU6WHUQOLHJWXQPLWWHOEDUXQWHU 
GHP0HWDOONHUQGHV'UXFNNQRSIH V'HU$EVWDQG]ZLVFKHQ 6WHUQXQG6WHSSVWLFKOLQLHQGLHQW










 :DVFKWHVWV :DVFKEHVWlQGLJNHLW GHU9HU ELQGXQJ ]ZLVFKHQ' UXFNNQRSI XQG
JHVWLFNWHQOHLWIlKLJHQ6WUXNWXUHQ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%HLP:DVFKWHVWNDPH V]ZDU]X HLQHP$QVWLHJGHVHOH NWULVFKHQ:LGHUVWDQGHVGHUWH[WLOHQ
/HLWHUEDKQHQ (LQH YROOVWlQGLJH 8QWHUEUHFKXQJLVW EHL GHQ GXUFKJHIKUWHQ 
:DVFKYRUJlQJHQ MHGRFKQLFKW  DXIJHWUHWHQ 6FKlGHQ DP)DGHQPDWHULDOLQVEH VRQGHUH DP
(/,7(;GWH[±)DGHQVLQGPLNURVNRSLVFKGHXWOLFKHUNHQQEDU'LHVHVLQGDXFKDQGHQ 
VFKOHFKWHUHQ:LGHUVWDQGVZHUWHQQDFKGHQGXUFKJHIKUWHQ:DVFKYRUJlQJHQHUVLFKWOLFK
'DV EHVWH:LGHUVWDQGVYHUKDOWHQ ]HLJWHQGLHJ UDXHQ XQGURWHQ3UREHQ'LHVHZXUGHQPLW




 .RQWDNWLHUXQJ HOHNWURQLVFKHU%DXJUXSSHQGXUFKJHVWLFNWH/HLWHUEDKQHQXQ G

























































& LQ0LQXWHQDXV  %HLHLQHU  5DXPWHPSHUDWXUYRQ&GDXHUWGHU 
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GHU3DGREHUVHLWHDXIJHEUDFKW
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'HQ =ZHFNGHUPHFKDQLVFKHQ)L[LHUXQJHUIOOHQGLH%RKUXQJHQDXIGHU3ODWLQH  GLHGLH 
.RQWDNWLHUXQJVSDGV XPJHEHQ 8P]XVlW]OLFK GLH .QLFNXQJDP5DQGGHU3ODWLQH]X 
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'HU (LQIOXVVGHVWH[WLOHQ)L[LHUXQJVUDKPHQZD U LQGLHVHP9HUVXFKQLFKWQD FKZHLVEDU












:HLWHUKLQ ZDUHQEHL(LQVDW]HOHNWULVFKOHLWIlKLJHP.O HEVWRII DXIEHLGHQ6HLWHQGHU 










































































































































9     ;    ; ;  RKQH3DG
    ;     ; ;  .UHX] 
9     ;  ;  ; ; 
9      ;  ;  ; ;  5DKPHQ 
9      ; ; ; ; ; 
9       ; ; ; ; ;  5DKPHQ
.XU]VFKOXVV

  ; ;  ;   ; ; ; 
KDOE.OHEHU     ;   ; ; ; 
  ;   ;   ; ; ; 
KDOE.OHEHU   ;  ;   ; ; ; 
.OHEVWRII2EHU
8QWHUVHLWHPLW3DG 
     ;    ; ;  RKQH3DG
    ;     ; ;  .UHX] 
     ;  ;  ; ; 
     ;  ;  ; ;  5DKPHQ 
     ;    ; ; ;










3UIOLQJ DXI7RUVLRQEHDQVSUXFKW =XU hEHUZDFKXQJ GHU3UIOLQJHZXUGHHLQH6FKDOWXQJ 
DXIJHEDXWGLHSHUPDQHQWGHQ:LGHUVWDQGGHULQ5HLKHJHVFKDOWHWHQ/ HLWXQJVYHUELQGXQJHQ
EHUZDFKW'XUFKHLQHQPHFKDQLVFKHQ6FKULWW]lKOHUZLUGGLH$Q]DKOGH U3UI]\NOHQHUPLWWHOW
$Q GHQ$QVFKOVVHQ  XQG  VLHKH$E E ZXUGHMHZHLOVHLQ0XOWLPHWHU]XU 
:LGHUVWDQGVPHVVXQJ DQJHVFKORVVHQ 'DEHLZXUGHQ GLH :LGHUVWlQGHGHUEHLGHQ 
XQWHUVFKLHGOLFKDXIJHEDXWHQ .RQWDNWLHUXQJVKlOIWHQHUPLWWHOW'LH0XOWLPHWHUVLQGEHUHLQH


































































































































































































































































































































































































































































































































































































GHU PHFKDQLVFKHQ%HOD VWXQJ ]XQlFKVWVHKUVF KQHOO XQGVSlWHUODQJVDPZLHGHU DE (WZD
HLQHQ 7DJ QDFK9HU VXFKVHQGH ZDUEHL DOOHQ 3UREHQ GHUYRUGHP9HUVXFKVEHJLQQ 
JHPHVVHQH:LGHUVWDQGVZHUWZLHGHUHUUHLFKW

$XIJHWUHWHQH ([WUHPZHUWH KDWWHQLKUH8UVDFKHLQGHQ.RQWDNWXQVLFKHUKHLWHQ  DQGHQ
6WHFNYHUELQGHUQ 'XUFKHLQH]X VlW]OLFKH )L[LHUXQJ GHU3UREHQPLWWHOV.OHEHEDQ G ZXUGH
YHUVXFKWGLHPHFKDQLVFKH%HODVWXQJDP6WHFNYHUELQGHU]XPLQLPLHUHQ
















































































NRPPW HV] X HLQHP$Q VWLHJ GHVHOHNWULVFKHQ :LGHUVWDQGHV GHUHOHNWULVFKHQ9HUELQGXQJ 
'LHVH:LGHUVWDQGVHUK|KXQJKDWLKUH8UVDFKHQLQHLQHU9HUVFKOHFKWHUXQ JGHU.RQWDNWLHUXQJ
]ZLVFKHQ)DGHQPDWHULDOXQGHOHNWULVFKHU6FKDOWXQJ/HLWHUSODWWHVRZLHLQHLQHU6FKlGLJXQJ
GHV )DGHQPDWHULDOV VHOEVW'XUFK  JHHLJQHWH 0DQDKPHQ N|QQHQGLHVH(IIHNWH  PLQLPLHUW








*HFULPSWH HOHNWULVFKH 9HUELQGXQJHQ ]ZLVFKHQ OHLWHQGHQ )lGHQZLHVHQJXWHHOHNWULVFKH 
(LJHQVFKDIWHQDXI'LH&ULPSWHFKQRORJLHIKUWHEHLP:DVFKWHVWMHGRFK]XNHLQHP]XIULHGHQ











'XUFK GLHK RKH PHFKDQLVFKH%HOD VWXQJ NDP HV EHL NHLQHU 3UREH]X U 8QWHUEUHFKXQJGHU 
HOHNWULVFKHQ/HLWIlKLJNHLW





'LH ]HLWOLFKH $EKlQJLJNHLWGHV:LGHUVWDQGVZ HUWHV QDFKPHFKDQLVFKHU%HODVWXQJIKUWH






'LH 8QWHUVXFKXQJHQ]HLJHQGDVVVLFKPLWWHOV6WLFNWHFK QRORJLH ]XYHUOlVVLJHHOHNWULVFK H


















































+DXSWHUJHEQLV GHV3URMHNWHV LVW GDV JHZRQQHQH.QRZKRZZHOFKHVLQDQG HUHQ RGHU
ZHLWHUIKUHQGHQ(QWZLFNOXQJHQ*UXQGODJHQZLVVHQGDUVWHOOW 'LHJHZRQQHQHQ(UNHQQWQLVVH
EHU HLQ 6WLFNYHUIDKUHQ GDVV GLH ,QWHJUDWLRQ XQG.RQWDNWLHUXQJ  PLNURHOHNWURQLVFKHU
%DXHOHPHQWH JHZlKUOHLVWHWYHUVHW]WGDV,QVWLW XW LQGLH/ DJH LPQDWLRQDOHQXQ G DXFK
LQWHUQDWLRQDOHQ5DKPHQHLQLQWHUHVVDQWHU3DUWQHUIU)RUVFKXQJXQG(QWZLFNOXQJ]XVHLQ

7H[WLOH :HUNVWRIIHJHK |UHQ KHXWH LPPHUPH KU ]XGHQ +LJKWHFK 0DWHULDOLHQ6 R VSLHOHQ
WHFKQLVFKH7H[WLOLHQHLQH]HQWUDOH5ROOHEHLGHUZHLWHUHQ3URILOLHUXQJGHV,QVWLWXWHV)UGHQ
LP 7,79DQVlVVLJHQ  %HUHLFK6WLFNHUHLVWHOOWH GLH %HDUEHLWXQJ GLHVHV )RUVFKXQJVSURMHNWHV




=LHO GHV3U RMHNWHV ZDU HVHLQH ]XYHUOlVVLJH 7HFKQRORJLH]XU5HDOLVLHUXQJNR PSOH[HU
(OHNWURQLNLQWH[WLOHQ6WUXNWXUHQGXUFK1XW]XQJGHU6WLFNWHFKQRORJLH]XILQGHQ
'LH +DXSWDQZHQGXQJVJHELHWHGLH VHU QHXHQ7HFKQRORJLH  OLHJHQ]XQ lFKVW LP%HUHLFKYRQ
:HOOQHVV XQG 0HGL]LQWHFKQLNSURGXNWHQ 'LH,QWHJUDWLRQYRQ6HQVRULN ]XU $EQDKPHYRQ 
9LWDOSDUDPHWHUQLQWH[WLOH6WUXNWXUHQVSLHOWKLHUEHLHLQHEHVRQGHUHJURH5ROOH


















'LH HQWZLFNHOWHQHXDUWLJH7HFKQRORJLH]XP$ XI E]Z(LQ EULQJHQ YRQPLNURHOHNWURQLVFKHQ
%DXHOHPHQWHQLQ7H[WLOLHQNDQQGHU6WLFNHUHLLQGXVWULHY|OOLJQHXH,PSXOVHYHUOHLKHQ
=XQlFKVW ZLUGVLFKGHU(LQVDW]WH[WLOHU(O HNWURQLN DXI EHVWLPPWH $QZHQGXQJHQ LP
+RFKSUHLVVHJPHQW NRQ]HQWULHUHQ=XNQIWLJ LVW DEHUPLWHLQHU EUHLWHQXQGSUHLVJQVWLJHUHQ
(LQIKUXQJ]XUHFKQHQ

:LFKWLJ LVW GDVVLP $QVFKOXVV DQ GDV3U RMHNW NRQVHTXHQW DQG HU (QWZLFNOXQJYR Q
$SSOLNDWLRQHQ IUGLH,QWHJUDWLRQYRQNRPSOH[H U (OHNWURQLNLQWH[WLOHQ6WUXNWXUHQJHDUEHLWHW 
ZLUGXQGZHLWHUH$QZHQGXQJVSDUWQHUJHIXQGHQZHUGHQ

,QGLHVHP3URMHNWZXUGHHLQH7HFKQRORJLH]XU5HDOLVLHUXQJ NRPSOH[HU(OHNWURQLN LQ WH[WLOHQ
6WUXNWXUHQ PLWWHOV6WLFNWHFKQ LN HQWZLFNHOW GHUHQ=XYHUOlVVLJNH LW LQXPIDQJUHLFKH Q
7HVWYHUVXFKHQ QDFKJHZLHVHQ ZXUGH +LHUIUZXUGHQXPIDQJUHLFKH: DVFKWHVWV
PHFKDQLVFKH %HODVWXQJVWHVWVXQGPLNURVNRSLVFKH8QWHUVXFKXQJHQGXUFKJHIKUW  XQGGLH
HOHNWULVFKHQ (LJHQVFKDIWHQ GHUWH[WLOHQHOHNWULVFKHQ9HU ELQGXQJHQ HUPLWWHOW:HLWHUKLQ
ZXUGHQ JHHLJQHWH7HFKQRORJLHQ  ]XUVWLFNWHFKQLVFKH Q .RQWDNWLHUXQJYRQ  WH[WLOHQ
/HLWHUEDKQHQ PLWHOHNWURQLVFKHQ% DXJUXSSHQ HQWZLFNHOW GLH ELVKHUQRFKQLFKW YHUIJEDU
ZDUHQ

,Q GLHVHP3URMHNWZXUGHQGLH*UXQGODJ HQ IUGD V ,112:$77 1DFKIROJHSURMHNW
Ä(QWZLFNOXQJYRQWH[WLOHQHOHNWURQLVFKHQ6FKDOWXQJHQIUIOH[LEOH$QZHQGXQJHQ³,:
 JHVFKDIIHQ $XIEDXHQG DXIG HQ (UNHQQWQLVVHQ GLHVHV3URMHNWH V VROOHQH OHNWURQLVFKH
6FKDOWXQJHQ DXIWH[WLOHP7UlJHUPDWHULDOUHDOLVLHUWZHU GHQ 'LHPLNURHOHNWUR QLVFKHQ
%DXHOHPHQWHVROOHQKLHUEHLGLUHNWPLWGHPOHLWHQGHQ)DGHQNRQWDNWLHUW ZHUGHQXQGHVVLQG 
9HUIDKUHQ ]XUPHFKDQLVFKHQ)L[LH UXQJ XQG]XU,VROLHUXQ J GHUNRPS OHWWHQ 6FKDOWXQJ]X 
HQWZLFNHOQ

'LH 8QWHUVXFKXQJHQ]HLJHQGDVVVLFKPLWWHOV6WLFNWHFK QRORJLH ]XYHUOlVVLJHHOHNWULVFK H

























%HLP LQWHOOLJHQWH7HSSLFK7KLQNLQJ  &DUSHWG HU YRQ9RUZHUNLQ.RRSHUDWLRQPLW,QILQHRQ
HQWZLFNHOWZXUGHZLUGHLQ1HW]ZHUNYRQ6FKDOWXQJHQLQHLQHQ7HSSLFKLQWHJULHUW GLH EHU
WH[WLOH /HLWHUPLWHLQDQGHUYHUEXQGH Q VLQG'LH6FKDOWXQJHQVHOEVWVLQ G DOVNRQYHQWLRQHOOH 
IOH[LEOH/HLWHUSODWWHQDXVJHIKUW

'LH PSEOXH-DFNH GHU )LUPD 5RVQHU LVWHLQHZHWWHUIHVWH-DFNHGLH  )XQNWLRQHQ 0RELO
WHOHIRQLHUHQ SHU%OXHWR RWK XQG030XVLNK|UHQLQVLFK  YHUHLQWXQG  HLQLQ  GLH .OHLGXQJ
LQWHJULHUWHV 7HOHIRQ6WHUHR+HDGVHW PLWJXWHU.ODQJTXDOLWl W GDUVWHOOW 'LH %HGLHQXQJGHU 




.|USHUVLJQDOHQ LQ7H[WLOLHQLQWHJULHUW 'DV7,79 LVW LP3URMHNW IUGLH +HUVWHOOXQJ OHLWIlKLJHU
6WUXNWXUHQYHUDQWZRUWOLFK

,P 'HPR&HQWHU GHV05&0RELOH5HVHDU FK &LW\%UHPHQVWHK HQ QHXHVWHPRELOH
7HFKQRORJLHQ]XP$QIDVVHQXQG$XVSURELHUHQEHUHLW$OVXQDEKlQJLJHU9HUEXQGIKUHQGHU







$P )UDXQKRIHU ,QVWLWXW IU=XYHUOlVVLJNH LW XQG 0LNURLQWHJUDWLRQZLUGGLH6WLFNWHFKQLN 
HEHQIDOOV ]XU.RQWDNWLHUXQJJHQXW]W(VZHUGHQYRUUDQ JLJ IOH[LEOH 3RO\PHUVXEVWUDWH DXI
WH[WLOHQ)OlFKHQEHIHVWLJW'LH.RQWDNWLHUXQJHUIROJWEHUOHLWIlKLJH)DGHQPDWHULDOLHQZHOFKH 
VLFK LP6WLFNSUR]HVVYHUDUEHLWHQODVVHQ+LHUEHVWHKHQHEHQIDOOV.R RSHUDWLRQHQ PLWGH P
7,79





















'LH )RUVFKXQJVHUJHEQLVVH ZHUGHQDXIHLQHU HLJHQV YRQGHQ3URMHNWSDUWQHUQJHVWDOWHWHQ 





















$XFK DXIGHU$YDQWH [7HFKWH[WLO ZHUGHQGLH(UJHEQLVVHGHU3URMHNWDUEHLW SUlVHQWLHUW
ZHUGHQ

 /LWHUDWXU

 %HNOHLGXQJVSK\VLRORJLVFKHQ,QVWLWXWV+RKHQVWHLQH9
Ä8QWHUVXFKXQJGHU0|JOLFKNHLWHQXQG$QIRUGHUXQJHQ]XU$GDSWLRQGHU6PDUW&ORWKHV
7HFKQRORJLHLQGHU%HNOHLGXQJVLQGXVWULH³
%HNOHLGXQJVWHFKQLVFKH6FKULIWHQUHLKH%DQG)RUVFKXQJVJHPHLQVFKDIW
%HNOHLGXQJVLQGXVWULHH9
 RKQH9HUIDVVHU
Ä*LPPLFNRGHU]XNXQIWVWUlFKWLJHU7UHQG"³
%HNOHLGXQJZHDU6±
 ,QWHOOLJHQWH2XWGRRUXQG6FKXW]NOHLGXQJ
ZZZJHVDPWWH[WLOGH9RJHOXQG([QHUSGI
 $GDSWLRQYRQ0LNURV\VWHPWHFKQLNLQ7H[WLOLHQ]XGHUHQ,GHQWLIL]LHUXQJ
$EVFKOXEHULFKW]XP3URMHNW%0:$1U
 '0LOLW](:LQNOHU
6LOYHUWH[GLHQHXH*HQHUDWLRQPXOWLIXQNWLRQDOHU+LJKWHFK7H[WLOLHQ
,QWHUQDWLRQDOH&KHPLHIDVHUWDJXQJ'RUQELUQ
 6*LPSHO$1HXGHFN
$GDSWLRQYRQ0LNURV\VWHPWHFKQLNLQ7H[WLOLHQ]XGHUHQ,GHQWLIL]LHUXQJ
'UHVGQHU7H[WLOWDJXQJ'UHVGHQ
 RKQH9HUIDVVHU
(OHNWURQLNDXI7XFKIKOXQJ
$OOJHPHLQHU9OLHVVWRII5HSRUW6
 3DWHQWVFKULIW'(&
 :RUWPDUNH(/,7(;(/,7(;LVWGLHIUGDV7H[WLOIRUVFKXQJVLQVWLWXW7KULQJHQ
9RJWODQGH9*UHL]XQGGDV,&5,QWHUQDWLRQDO&RQVXOWLQJ%XUHDX['U+LHEHU-HQD
HLQJHWUDJHQH:RUWPDUNHIU(OHNWURQLN7H[WLOLHQ
 ,112:$773URMHNW,:Ä(QWZLFNOXQJYRQWH[WLOHQHOHNWURQLVFKHQ6FKDOWXQJHQ
IUIOH[LEOH$QZHQGXQJHQ³
 ZZZOXPDOLYHFRP
 KWWSZZZLQQRYDWLRQVUHSRUWGHKWPOEHULFKWHLQQRYDWLYHSURGXNWHEHULFKWKWPO
 KWWSZZZPSEOXHGH
 ZZZFRQWH[WSURMHFWRUJ
 ZZZPUFEUHPHQGH
 ZZZZHDULWDWZRUNFRP
 7RUVWHQ/LQ])UDXQKRIHU,=0*HUPDQ\
1HZ,QWHUFRQQHFWLRQ7HFKQRORJLHVIRUWKH,QWHJUDWLRQRI(OHFWURQLFVRQ7H[WLOH
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
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 KWWSZZZHPEURODEGH
 &.DOOPD\HU6*LPSHO$1HXGHFN
,QWHJUDWLRQRI0LFUR6\VWHP7HFKQRORJLHVIRUWKH,GHQWLILFDWLRQRI+RVSLWDO7H[WLOHV
,&(:(6&RQIHUHQFH&RWWEXV
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 3URMHNW]XP9HUEXQGYRUKDEHQ,QQR5HJLR&KHPQLW]
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 &.DOOPD\HU$1HXGHFN6&LFKRV6*LPSHO
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DQG7HFKQRORJ\&RQIHUHQFH
 60HKUJDUGW
(OHNWURQLN]XP$Q]LHKHQ
$OOJHPHLQHU9OLHVVWRII5HSRUW6
 $1HXGHFN80|KULQJ:6FKHLEQHU
7H[WLOEDVLHUWHHOHNWURQLVFKH6XEVWUDW7HFKQRORJLH
7HFKWH[WLO)UDQNIXUW
 3DWHQW86$
 5LFKWOLQLHQSURMHNW9',
(LQVDW]GHU7UDQVSRQGHUWHFKQRORJLHLQGHU%HNOHLGXQJVLQGXVWULH
 $PWOLFKH3URGXNWLRQVVWDWLVWLN
6WDDWOLFKHV%XQGHVDPWIU:LUWVFKDIW0QFKHQ
 80|KULQJ:6FKHLEQHU$1HXGHFN6*LPSHO
,QWHJUDWLRQYRQ0LNURV\VWHPWHFKQLNLQWH[WLOH(WLNHWWHQ
0HOOLDQG%DQGXQG)OHFKWLQGXVWULH6
 6*LPSHO80|KULQJ+0OOHU$1HXGHFN:6FKHLEQHU
-RXUQDORI,QGXVWULDO7H[WLOHV
 'U$1HXGHFN6*LPSHO'U80|KULQJ'U+0OOHU'U:6FKHLEQHU
*DOYDQLVFKHXQGHOHNWURFKHPLVFKH0RGLIL]LHUXQJYRQ7H[WLOLHQ
0HOOLDQG%DQGXQG)OHFKWLQGXVWULH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